DOCONENT BESUME

ED 196 658 SE 033 095

AUTHOR Hein, George E.: And Others

TITLE Teacher's Guide for Spinning Tables. Elemertary
Science Study.

INSTITUTION Elementary Science Study, Newton, Mass.

SPONS AGENCY National Science Foundation, Washington, D.C.

FEPORT NO ISBN~-07-017699-Y

PUE CATE 71

NOTE 25p.: Photographs may not reproduce well.

EDRS PRICE MF01,PC01 Plus Postage.

CESCRIPTORS Elementary Education: *Elementary School Science:

*Physical Sciences: *Science Activities: Science
Course Improvement Projects: *Science Curciculum:
Science Education

ABSTRACT

This teacher's guide suggests 2 number of ways to use
a spinning tatle %o explore circular motion. Activities are described
which are aprropriate for children in kindergarten thrcugh third
grade. Suggections are made for exploratory activities using the
equipment rather than supplying detailed instructions for formal
activities. Equipment and accessories are listed. Suggested
activities include ones using chalk, marbles and cubes, powders and
liquids, and a plastic tube. Activities are illustrated by
thctcaraghs. (CS)

ok 3k 3 o ok okl ok ok ok ok 3 e e 3 3k 3 ok ok e 3k 3k ol 3 ok ok e ke ok K e ok ok ok e ok ok ok 3 3K K ok kK A ok o ok Kok A ok kK ke X kK Xk XK

* Reproductions supplied by EDRS are the best that can be made
* from the original document.

*

%

33k 9 3 3% 3k ok o e 3 3k ok o 2k e ok ok sk o ok 3k o e ok iz ok 3 ok ke ok ke ok 8 A A ok ok ok ook ok e ok o ok ok A ok ok koK e ook Kok K %O Kk ok ok Kok % K

ERIC

IToxt Provided by ERI



ED196658

TEACHER'S GUIDE FOR

spinning tables

OE 033 095

O

ERIC

Aruitoxt provided by Eic:

US OEPARTMENTOF HEALTH,
EQUCATION & WELFARE
NATIONAL INSTITUTE OF

EQUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN®
aATINGIT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-
SENTOFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

RECU - AUGLLIWN

*PERMISSION TO REPRODUCE THIS
MATER!IAL HAS BEEN GRANTED 8Y

Mary L.
of the NOSE

TO THE Ei:{ICATIONAL RESOURCES
INFORMATION CEMNTER (ERIC)."

Elementary Science Study

Webster Division, McGraw-Hill Book Company

New York  St. Louis » San Francisco * Dallas * London ¢ Sydney » Toronto



the

spinning tables

unit

ERIC

Aruitoxt provided by Eic:

TEACHER'S GUIDE FOR SPINNING TABLES
TWO SPINNING TABLES AND ACCESSORIES

Related Units

Drops, Streams, and Comainers
Pendulums

Primary Balancing

Copyright @ 1971, 1968 by Education Development Cenler, Inc. All Rights Reserved. Printed In the United
States of America. No part of this publication may by reproduced, stored in a relrieval system, or transmitted,
in any form orf by any means, electronic, mechanical, photocopying, recording, or otherwise, withoul the
prior written permission of the publisher.

Excep! for the rights to material reserved by others, the publisher and the copyright owner hereby grant
permission 1o domestic persons of the United States and Canada for use of this work without charge in the
English language in the United States and Canada afler lanuary 1, 1976, provided thal publications Incorpo-
rating malerials covered by these copyrights contain the original copyright notice and a staternent thal the
publication is not endorsed by the original copyright owner. For conditions of use and permission 1o use
materials contained hereln for foreign publication or publications in other than the English language, apply
to the copyright owner.

ISBN 07-017699-X



O

ERIC

Aruitoxt provided by Eic:

preface

The Elementary Sclence Study is one of many currdcutum development
programs in the fields of science, social stuclies, anct mathematics under
preparation at Education Development Center, Inc, EDC (a private non-
profit organization, incorporating the Institute for Educational innovation
ancl Educational Services Incorporated) began in 1958 lo develop new
ideas and methods for improving the content and procuss of education.

ESS has been supported primarily by grants from the National Science
Foundation. Development of materials for teaching science from kinder-
garten through eighth grade started on a small scale in 1960. The work
of the project has since involved more than a hundred educalors in the
conception and design of its units of study. Among the staff have been
scientists, engineers, mathematicians, and teachers experienced in work-
ing with students of all ages, from kindergarten through college.

Equipment, films, and printed materials are produced with the help of
staff specialists, as well as of the film and photography studios, the design
laboratory, and the production shops of EDC. At every stage of develop-
ment, ideas and materials are taken into actual classrooms, where chil-
dren help shape the form and content of each unit before it is released to
schools everywhere.
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introduction

A spinning table Is a simple, manageable piece of equipment with which
a childd can explore the paradoxical behavior of things that move in
circles. Children are familiar with motion in a straight line, They are both
delightec and puzzled to find that their predictions about clrcular motion
are often wrong,

This Guide suggests a number of ways to use a spinning table to explore
circular motion. The same equipment can also serve as a spindle, as a
color wheel, or as a surface on which to make paintings. If the children
are free to use the spinning table by itsell and in combination with the
rest of the resources of the classroom, they will find dozens of new uses
for it.

Grade Level and Scheduling
SPINNING TABLES has been taught in kindergarten through third grade. The
unit has worked best as an extra activity for children to come to again
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and again as thelr curlosity moves thom, Using SPINNING TABLES In this
manner, the ¢lass ean explare with the equipment aver the entire school
year, Some children may quiekly lose Interost; athers wlll come hack o
the materlals time and time again,

i you prefer to approach the unit as a whole-class activity, you shoul
plan on spending six to elght weeks at it Each child will need a chance
10 work with the tables at least twice a week, elther by himself or with a
small group, so that all the children will have some feeling for the activi-
tles discussed when the class comes together to talk about experiences,

Since there will be two spinning tables in your classroom (see "“Equip-
ment"’), a number of children can work with them ata time. It Is helpful
to have the tables set up in a definite place where a child can come to
them in his free time or when it is his turn to use a table, Try to arrange a
schedule so that all the children who wish to can have an opportunity to
work with the spinning tables, If the tables are available only after the
children have finished assigned work, then usually only the quickest and
best-organized children will have a chance to work with the tables.

A Note on Using the Guide
Detailed instructions for teaching formal lessons with spinning tables

were purposely not included in this Guide. Children learn a great deal
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Just from playlng with the equipment, A numbor of activitios are de-
seribed to help you suggest new avenues af exploration to ehildren who
need Tnsplratlon fram time to time, There Is no preseribed sequence to
these activities, nar are the activities an Indication of all possible In-
vestigations with the tables. You and the children will probably think of
many other things to do, The more tme you spend’ working with the
spinning tables yourself, the more you will be able to help the chlldren
in thelr own explorations,

Equipment

For the activities In this Guide, you wlll need the table equipment and
accessories which are supplied In the Kit.* Your students will find that
other objects —such as pencils, blocks, string, and cardboarcl—can be
used with the tables in rewarding ways.

Table Equipment

2 drive assembly bascs with O ring drive belts
2 peghoard disks

2 smooth chalkboard disks

*Available from Webster Division, McGraw-Hill Book Company, Manchester
Road, Manchester, Missouri 6301}

9
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Accessories

I package colored chalk

I rectangular container with cover
I round contalner with cover

1 compartmented cloar plastic container with cover
} b modeling clay

4 rubber bands

2 wood cubes

2 steel cubes

2 aluminum cubes

# top halves of golf tees

| package food coloring

] roll masking tape

6 sheets carbon paper

| plastic tube

2 rubber stoppers for tube

Additional Materials Needed

paper towels

water

salad oil

various powders (such as sugar, salt, flour)




activities

Introducing Splinning Tahles

SPINNING TABLES has been introduced in elassrooms in many ways, Some
of the most exciting classes have occuried when the teacher has pres
sented the equipment and then Tet the childron exporiment froely with
the tables for the first few classes,

You would do well 1o do some preliminary work with a spinning tahle
yoursell, I you read past the introduction withaut trying the equip-
ment, you will be missing some enjoyable surprises and many valuahlo
experiences,

11
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The spinning table, the smonih chalhboard disk. and chalh provigde
enough stimulus for mest children 10 hegin wark. Tha it g ihey
wshially do ia 1 see Bow fast they can spin the table. The childreg will
want 1o see the marhles, cubes, oF oiher ohjects that aie available ity
it the table wildly. There are o number of ways in whiclh yin mav wan
10 hanedle this activity: Some taeae hers have pul the spinning tables insive
Farge vontainen, W earch e flying objects tsee page 1),

Chalk Activities
For these avtivities you will need the smooth chalkhoard disk, volored
£ halk, and & damp cloth or enaser. |m edsy o mahe comparisons beiw een

the rosults iF you use o different eolor chalk each lime you diaw on the
thalkhoard.

Allow the children enough time 1o hecome tamiling with the tabde and o
worh oul their initial desire to spin the tables on and on, 1 hey seem o
have come taa dead enddon their own, you can stimdate turther activity
with questions such as these:

Can you deaw an "X on the dish, with just two strohes, while
the table is spinning?

I you make @ onirk at the conter of the dink, what happons to i
when you spin the table?
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Can you draw a circle on the disk while it is not moving which
will lcok the same when the table is spinning?

Once such questions have been offered to a few groups of children, they
can pass them on to other groups.

Children are usually fascinated by the patterns which emerge if they
either draw on the disk while the table is spinning or draw on the still
disk and then spin the table. Some children have continued these activi-
ties for days, while a few are ready for something more after a short time.

Predicting can be a good starting point for any exploration. When your
students begin to carry through some of their own investigatior:, en-
courage them to predict in advance what they expect will happen.

You might ask them to draw on a piece of paper or on the chalkboard
disk what they think will happen if they do certain things and then to
compare their predictions with the results. Here are several examples.

1. Here is a top view of the table spinning clockwise. Can you
predict what kind of pattern you will get if you use the chalk to
draw a line from the center of the disk to the edge as the table
spins? With a little practice, you should be able to make a light
stroke with the chalk so that the table won't slow down too

13



much. (The dotted line in the diagram represents one possible
motion of your hand.) Draw on this diagram what you think the
chalk line will look like after the table stops. What would hap-
pen to the pattern if you drew your hand across the disk more
slowly but kept the table spinning at the same rate? Try draw-
ing this prediction on the same diagram.

Q
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Seldom does anyone predict the pattern correctly. One girl was con-
vinced, when she saw the result, that her hand must have moved ac-
cording ta the pattern shown on the disk. Her surprise led to an interesting
class discussion on how she could keep the motion of her hand straight.
Eventually, a couple of classmates decided to hold a yardstick horizon-
tally about an inch above the table for her to use as a guide. Once the
children were convinced that her hand’s motion was straight, they tackled
the problem of what caused the strange pattern.

14
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2. What pattern will you get if the table is spinning very slowly?
Draw your line across the disk at the same speed as in the first
activity. Will spinning the table in the opposite direction give
different results? Try it.

Once a spiral has been introduced into the class, the children may be
fascinated for quite some time. If the spinning disk has a spiral pattern
on it and you stare at the center of it until the table stops spinning, you
will probably experience an eerie optical effect. Try spinning the table
in the opposite direction as well.

3. Predict what pattern you will get if you use the chalk to draw
a straight line all the way across the spinning disk. What will
happen if you spin the table in the oppaosite direction? Will the
patterns in both situations be alike?

4. Can you draw a circle on the disk while the table is spinning?

Children enjoy drawing interesting patterns on the disks with chalk of
different colors. Elaborate designs turn into fantastic patterns when spun,
but so do random lines. If you draw on the disk while the table is spin-
ning, you can have no idea what the design will look fike when the table

stops.
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Marbles and Cubes

You will need the pegboard disk, the marbles, and the cubes for these
activities. Any other object that can be placed on the table—such as
pencils, pieces of chalk, or paper clips—can also be spun off.

For these activities, some teachers have found it desirable to put each
table in a large box with low sides. The box then catches the flying ob-
jects so that they don't disturb the class.
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Select four marbles which are different in size and/or weight. Place them
at random in the holes on the pegboard. Spin the table slawly at first,
then taster and faster. Do you think all the marbles will fall off at the same

time? What happens?

Children usually predict correctly that the marbles will fall off the table
as it spins fast. They often guess that all the marbles will fall off together.

Try another pattern of marbles. Before you spin the table again, make a
prediction of the order in which the marbles will fall off when the table
turns. As you try various patterns, your predictions wil! got better.

What makes a difference in how the marbles fall or?

Can you make a set of rules that will help you to predict?

“. it the distance from the center, the size of the marble (the
wvay it sits in the hole), the weight of the marble, or a combi-

nation of these that affects what a marble will do in each
situation?

i8
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When making a rule, children often decide that weight is the only im-
portant factor and that the heavier the object is, the longer it stays on the
spinning table. If you draw concentric circles with chalk on the peg-
board disk as it spins, you will be able to find equal distances from the
center more easily.

Can you put a marble somewhere on the pegboard disk so that
it will not fall off?

Does it matter which marble you use?

19



One first grader put the big steel marble in the middle hole, and when it
didn’t fall off, she was not surprised. **The heavy marble will never fall
off!’” she claimed. Later, she was surprised by what happened when the
teacher placed a small light marble in the middle hole and the steel
marble off center.

Some children enjoy playing “’catch” with marbles using the smooth
chalkboard disk. Two children sit with the table between them while a
third child turns it The object is to roll the marble across the spinning
table to ihe cther player.

With ihe table spinning, place the large steel marble in the center of the
sniooth disk,

What happens?

What will happen if vou try this with other marbles?

The path of a marble rolling on a spinning table is worth looking at. You
can record the path, using carbon paper, the steel marble, and a soft
sheet of paper. As the marble moves across the table, it leaves a track on
the paper. Recording the path with carbon paper works bnst with the
pegboard disk.

O
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Place some cubes that are of different weights, shapes, and materials at
random on the smooth chalkboard disk. Spin the table.

Can you predict which block will fall off first? . .. second?

... last?

Can you make rules for the order in which the blocks will slide
off? Are these rules the same as those you made for the marbles?

Place one cube about an inch from the center of the smooth chalkboard
disk. Spin the table, and watch the cube’s motion as it slides off.

Is the cube sliding straight out from the center? . . . out and
forward? . . . out and backward? .

Another way to observe the path that an object makes when it slides off
the table is to use a short pencil, stick, or piece of chalk. Place it near the

center, and spin the table.

Does the object slide straight out from the center?

If you draw a straight line through the center of the disk before you spin
the table, it is easier to see the paths taken by any of the abjects when
they slide off.

20



Powders and Liquids

Investigations with powders and liquids can be messy. All containers
should be covered, and masking tape should be used to seal the edge
between the cover and any container with liquid in it. Fasten the con-
tainer securely on the table with the modeling clay, a rubber band, and
the tops of golf tees supplied in the Kit.

21
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Before you spin the table, can you predict what will happen to
the salt as the container is spun faster and faster?

Will the mound of salt look the same after the table has stopped
spinning?

Does it matter where the container is located on the table?
Does it matter where the salt is initially placed in the container?

Does it matter what shape of container you use?

The children may have to repeat any one activity over and over before
they are convinced that there is any regularity in the patterns produced.

Liquids produce results very similar to powders. Many of the same ques-
tions apply. '

What do you think will happen if you use either the round or
the rectangular container full of water?

When you place the round container filled with water in the middle of
the table and spin it, the water acts differently than it did when you spun
the rectangular container in the middle of the table. You can get a better
look at what happens if you place a drop of food coloring in the container

ERIC
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of water before you seal it and set the container carefully in the middle
of the table. Try the same thing with the rectangular container for
comparison.

What happens when you spin the table?
Set up the compartmented container so that one of its ends is at the center

of the pegboard disk. Fill each compartment about one-quarter full of
water. Make sure the container is secured to the pegboard disk,

29 .




Using an ink marker or a grease pencil, mark on the container itself
where you think the water levels will be when you spin the table.

What happens?
Does the speed at which you spin the table make a difference?

If you set the container in a different place on the table, are the
levels the same when you spin it as they were before?

The Tube

Seal the bottom of the tube with a rubber stopper and fill the tube with
water to 1 inch below the top. Cap the top of the tube.* You may find
that your students are fascinated by the tube itself. Children get interested
in just watching the air bubble go up when they flip the tube vertically.

One group of second graders spent quite a long time talking about such
questions as ~

Why do bubbles go up?

What other things go up?

Why do rocks go down?

The tube can be secured onto the pegboard disk with a rubber band. *Read the following section ""Using the Tube’ before you begin these activities.

Q
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What does the bubble look like when the tube is attached to
the disk?

Where is the bubble?
Can you tell if the table is level?

What do you think will happen to the bubble as the table is
spun?

Will it change its shape?

will it change its position?

will the sbeed of the table make a difference?

If you start with the table tilted at an angle, as in the diagram,
what do you think will happen to the bubble when the table is

set in motion?

What will happen if you fasten the tube off center to a level
table and spin it?

What will happen if you do this with a table that is not level?

What do you think would happen if you put some dirt in the
tube, filled it with water, and then spun the table?

Q
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Using the Tube

To tighten the tube stopper, turn the thumb lever on the top in a clock-
wise direction. Be careful not to tighten it too much. With the thumb lever
in the open position, the stopper should not be tight in the tube, since it
will distort the tube when it is snapped closed. (If this happens, cut the
distorted end off with scissors.) Because of the shape of the thumb lever,
many people have a tendency to try to close the stopper the wrong way
(see the correct way in the diagrams). With the stopper sealed, you should
be able to read ““Press here”” on the thumb lever.

The sides of the tube will collapse inward if the tube is kept filled and
sealed overnight. At the end of each class, check to make sure the tube
has been emptied. If it does collapse, you can retura the tube to its orig-
inal shape by filling it with hot water, waiting a minute or so, emptying
it, and allowing it to dry in a vertical position.

open pos:hon

24
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“Final Word

1e preceding pages have outlined a number of activities which children
in pursue with the spinning tables. These have all worked fairly well
I a number of classes. »

idividual classes, groups, and children have devised further activities.
sme of these may appeal to you.

Q
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Many things rotate. Your class might enjoy listing rotating objects that
they have seen —tires on an automobile, merry-go-rounds, rotating play-
ground equipment, beaters on an electric mixer, phonograph turntables,
piano stools, water going down a drain, and so on.

Place a piece of paper on the spinning table, and draw on it or drop
paint on it to make exciting designs. If the paper is thoroughly soaked
first and watercolors are then used, a special effect is produced. (This
activity can splatter a remarkable amount of paint over a wide area!)

One group of first graders made the two spinning tables into spindles by
mounting a stick in the center of each pegboard disk and then rolling
pieces of string from one to the other. Does this work if one of the sticks
is off center?

Another group made cartoon movies by mounting a cardboard rim with
slits on it around the edge of the table and drawing a series of simple
pictures on the inside of the cardboard.

Children can prepare all kinds of color wheels by taping pieces of colored
paper on the tables.
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